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doi:10.1016/j.jmu.2011.05.001Osteochondritis dissecans of the talus is a potential cause of chronic post-traumatic ankle
pain. Soft-tissue ultrasound (US) traditionally is rarely used to detect intra-articular lesions.
With two case reports, we suggest that a unique soft-tissue US picture, large amount of ankle
joint effusion without ligament injury and no obvious bone fracture on radiography, should hint
the intra-articular pathology. Two patients with chronic ankle pain following sprain received
US assessment of the ankle for the initial radiographs, disclosed no bone fracture. The images
revealed a large amount of effusion in the ankle joint with no evidence of fracture or extra-
articular ligament injury, suggesting intra-articular lesions. Subsequent magnetic resonance
imaging studies confirmed the underlying osteochondritis dissecans of talus.
ª 2011, Elsevier Taiwan LLC and the Chinese Taipei Society of Ultrasound in Medicine.
Open access under CC BY-NC-ND license.Introduction
Ankle sprain usually can be improved with 6 weeks of
conservative treatment. However, persistent ankle painnn-Horng Kang, Department
n, Taipei Medical University
i, Taiwan. E-mail: jhk@tmu.
C and the Chinese Taipei Societyfollowing a sprain injury might occur in some circum-
stances, i.e. impingement, instability, and osteochondral
lesions [1]. Osteochondritis dissecans (OCD) of the talus,
i.e. microscopic fracture and bone marrow edema resulting
from bone contusion, is a potential origin of chronic post-
traumatic ankle pain. Delayed recognition and treatment of
the disease can lead to long term morbidities and devel-
opment of loose body arthritis [2].
Talar OCD is conventionally diagnosed through image
studies and magnetic resonance image (MRI) has the highestof Ultrasound in Medicine. Open access under CC BY-NC-ND license.
48 H.-S. Chen, S.-C. Chen, H.-J. Wang, et alsensitivity and specificity owing to its ability to detect
bone marrow edema as well as to provide accurate
staging [3,4]. Although soft-tissue ultrasound (US) has
been demonstrated as a reliable and an accurate tool in
detecting extra-articular ligamentous lesions [5], its ability
in demonstrating intra-articular lesions is limited for poor
bone penetration of sound beam.
We would present two patients with chronic ankle pain
after sprain caused by talar OCD. A unique picture was
demonstrated in the initial US examination, i.e. a large
amount of effusion in the ankle joint with no evidence of
fractures or extra-articular ligaments injury. Intra-articular
lesions were suspected accordingly. Subsequent MRI studies
confirmed the diagnosis of talar OCD. We concluded that
US, in conjunction with clinical information, is a valuable
imaging modality in the initial investigation of chronic-
traumatic ankle pain, especially in ankle joints with OCD or
other osteochondral lesions.
Case Reports
Case 1
A 50-year-old man came to our clinic with the chief
complaint of painful swelling of his right ankle. He denied
major underlying systemic diseases. About three months
ago, he suffered right ankle sprain following a fall on stairs
with his right foot landing on the floor. He received
conservative treatment including local physical therapy and
instructions on the use of splints initially for months.Fig. 1. Plain radiography of ankle (case 1), (A) anteroposterior an
joint (arrows). (C) Ultrasound of ankle showed a massive ankle jo
series, coronal section, also showed fluid collection at the ankle jNevertheless, his symptoms persisted and disturbed his
normal walking.
Physical examinations showed tenderness and swelling
over medial aspect of his right ankle. The anterior drawer
test was negative, but the valgus test was positive. Plain
radiographs revealed soft tissue swelling with no bone
fracture. (Figs. 1A and 1B) Under the impression of lateral
ligament complex rupture, US of the ankle was performed
and showed a large amount of effusion without ligament
tear (Fig. 1C). MRI of the ankle showed abnormal fluid
collections in the ankle joint with mild synovial prolifera-
tion (Fig. 1D) and bone marrow edema at the posterolateral
aspect of the talar dome (Figs. 2A and 2C). Both anterior
talofibular ligament and calcaneofibular ligament were
intact. Overall pictures suggested Stage I OCD at the
posterolateral aspect of the right talar dome. He received
immobilization and instructions on crutch use for complete
non-weight bearing of the right foot for 6 weeks. A follow-
up bone scan one month after the conservative treatment
showed persistently increased bone tracer uptake over the
right ankle area. Repeated ankle MRI study, 4 months later,
revealed progression of OCD (Figs. 2B and 2D) to traumatic
osteoarthritis.Case 2
A 56-year-old man visited our clinic because of ankle pain.
He suffered a fall on stairs months ago. After which, he
could walk as usual but felt vague ankle pain and joint
stiffness, especially walking on an uneven ground. Physicald (B) lateral views. Note the soft tissue swelling over the ankle
int effusion ()). (D) Magnetic resonance imaging T2-weighted
oint (arrow).
Fig. 2. Stage I OCD lesion (case 1). (A) and (B), magnetic resonance imaging T1-weighted image and same study 4 months later;
(C) and (D), short tau inversion recovery image sagittal section and same image 4 months later. The images disclosed ill-defined
subchondral lesions of low signal intensity on T1-weighted images (arrows) and high signal intensity on short tau inversion recovery
images (arrows), suggesting microscopic fracture and bone marrow edema. Magnetic resonance imaging of the same ankle 4 months
later (B and D) showed progression of the OCD lesion (arrows) (Tib Z Tibia; T Z Talus; C Z Calcaneus).
Ultrasonographic Findings and Clinical Characteristics 49examinations did not show any remarkable signs of inflam-
mation. The anterior drawer and valgus tests were positive.
With the diagnosis of chronic ankle sprain, we suggested
a conservative treatment program with rehabilitation,
including exercise therapy and local-physical therapy
modalities.
After completing the treatment course, the improve-
ment of his subjective symptoms was limited. Local swelling
and tenderness of left ankle joint remained. Plain radio-
graphs showed subcutaneous thickening and lack of focal
bony lesion or a compromise of joint spaces (Fig. 3A), indi-
cating soft-tissue injury or inflammation. For differentiating
arthritis from tendinopathy, US of ankle was performed and
showed a massive joint effusion with no evidence of liga-
ment injury (Fig. 3B). MRI was done, for detecting intra-
articular lesion, and revealed a focal bone marrow edema at
the medial aspect of the talar dome as well as presence of
joint effusion (Figs. 3C and 3D), with a relatively intact
ligament structures. Under the diagnosis of talus OCD, we
suggested him to reduce weight-bearing by using walking
aids and receive splints for immobilization. His symptoms
improved gradually with only a residual locking sensation
after a long-distance walk or stair climbing.
Discussion
Establishing the diagnosis in chronic ankle pain
When a patient with chronic ankle pain is encountered,
imaging study usually starts with plain radiography, i.e.anteroposterior, lateral, dorsiflexed, plantar flexed mortise
views, and so forth. The sensitivity of X-ray to establish the
diagnosis is variable. In a study of patients with chronic
ankle pain for more than 6 months, X-rays detected only
41% of the lesions confirmed by arthroscopy [6]. Comput-
erized Tomography (CT) scan can provide an additional
information in identifying osteochondral fractures. MRI can
detect subtle changes such as bone edema, hemorrhage,
and changes in ligaments and soft tissues. In some studies,
MRI was more sensitive than CT scan in detecting early
diseases, i.e. ankles with positive symptoms but negative to
plain radiography [7]. Scintigraphy can be a screening tool
in patients with normal plain radiographs, before using
more expensive imaging studies such as CT scan or MRI [8].
US is an useful tool in the initial evaluation of ankle
injuries and has advantages of low cost, real time and
dynamic imaging, and freedom from radiation exposure. US
is also an accurate tool in detecting ligamentous lesions
around the ankle and in differentiating soft tissue swelling
from focal fluid acumination. Furthermore, US is able to
detect some osseous fractures missed on plain radiography
[5,9]. However, the role of US in diagnosing intra-articular
lesions is restricted for limited bone penetration of sound
beam.
Osteochondritis dissecans
OCD is a disease starting with softening of subchondral bone,
followed by osteochondral fracture, and eventual detach-
ment of the osteochondral fragment with intra-articular
Fig. 3. Stage IV OCD lesion (case 2). (A) Plain radiography of ankle showed mild soft tissue swelling over the ankle (arrow).
(B) Ultrasound of the ankle disclosed a massive joint effusion ()). (C) The sagittal section magnetic resonance imaging of the ankle,
with short tau inversion recovery sequence, revealed an ill-defined subchondral high signal intensity and a focal osteochondral
defect over the talar dome, suggestive of Stage IV OCD and bone marrow edema (arrow) (TibZ Tibia; TZ Talus). (D) Ankle joint
effusion demonstrated by magnetic resonance imaging gradient echo image (arrow).
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include repetitive microtrauma and ischemia, genetic and
endocrine factors, and growth abnormality [10]. OCD most
frequently involves the knee joint, followed by elbow joint,
and ankle joint. The talar dome is the most common site of
ankle joint involvement, and accounts for around 4% of all
OCD cases [11].
Clinical history of OCD often involves repetitive and
prolonged joint overloading or a sudden impact from high
compressive stress. Patients often seek medical attention
with history of a previous ankle sprain, an injury, or a frac-
ture [12]. The most common symptom of OCD is dull pain,
which is ill-defined and poorly localized, and is more
pronounced during weight-bearing activity. Other symptoms
include stiffness, intermittent swelling, and sensations of
ankle instability and giving way. A joint locking sensation
while walking can occur as well [2].
As proposed by Berndt and Harty, there are four stages of
OCD: Stage I, with a small subchondral compression fracture
and intact overlying cartilage; Stage II, with a partially
detached in situ fragment; Stage III, with a completely
detached fragment that remains in situ; and Stage IV, with
a fragment detached from its native site [13]. The typical
MRI finding of talus OCD lesion is a well-demarcated
osteochondral fragment, with a hypointense rim along the
fragmentenative bone interface [14].
Our two cases had several key hallmarks that fit the
diagnosis Stage I OCD, i.e. both the ankles presented with
previous history of ankle sprain, both patients complained
of lasting symptoms of pain and locking sensation, and
MRI study showed an ill-defined subchondral bone marrowedema and lack of osteochondral fractures. Stage I disease
has pathologic features of variable amounts of healing,
fracture, inflammation, and subchondral avascularity [15].Significance of ankle joint effusion on sonography
US findings of ankle joint effusions can be simple (anechoic)
or complex (mixed echogenicity). Common etiologies of
joint effusions include infections, inflammatory conditions,
crystal arthropathy, trauma, hemorrhage, synovial osteo-
chondromatosis, and pigmented villonodular synovitis [16].
For acute ankle injuries, the presence of intra-articular
effusion usually indicates intra-articular structural
damages. Guillodo et al studied 110 patients with acute
ankle sprains (within 48 hours, severity grade 2 to 3). Ankle
joint effusion existed in 40 ankles (36%), and 39 ankles of
them had an anterior talofibular ligament injury on MRI.
Five patients (12.8%) also had damages of calcaneofibular
ligament and 14 patients (35%) had cartilage damage or
bone contusion [9]. Although ankle effusion is considered as
a non-specific finding in US examination, the clinical
significance should not be overlooked. In our two patients,
the unexplained large amount of effusion appearing in
chronically injured ankle joints without detectable liga-
mentous injuries in US examination drew our attention
and prompted further investigation and talar dome OCD
recognition. We suggest persistent ankle joint effusion
without evidence of extra-articular lesion in US examina-
tion, particularly in symptomatic patients, should be
further investigated.
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Although OCD of the talus is not a common condition, early
recognition and adequate treatment can prevent a more
debilitating progression and the development of post-
traumatic arthritis. We summarize some clues for potential
intra-articular lesions of ankle injuries. First, ankle OCD can
be caused by a relatively minor ankle injury mechanism
(e.g. vertical impact with the foot in a neutral position).
Second, OCD could prolong recovery course of ankle injury.
Finally, US examination of chronic ankle injury showing an
isolated massive joint effusion should not be overlooked. In
such scenarios, intra-articular lesions should be considered.
Patients with chronic ankle injury presenting the above
characteristics should receive a more thorough evaluation.References
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